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corrected to the 50-year period, but not snioothed, of these 
stations, as given in the MONTHLY WEATHER REVIEW, 
Supplement No. 34. At 8 of the 32 stations the dry 
period comes in the 14-clay period, July 30 to  August 12. 
At 31 of the 32 stations in this section of the country the 
period when there is normally less rain, July 1 6-August 
12, comes at  a time when the corn is capable of using 
more rain to the greatest advantage. 

For these 23 stations where the dry period occurs July 
16-29, the average precipitation for the 1 4 - d ~ ~  period, 
July 2-15, is 1.72 inches; for July 16-29, 1.43 inches; and 
for July 30-August 12, 1.59 inches. The first 14-day 
period has 0.30 inch more rain than the second, and 
0.13 more than the third. The third period has 0.17 inch 
more than the second. 

Professor Smith also found that when the July rainfall 
of these 8 States averaged less than 3.4 inches, the average 
yield of corn per acre was 10 bushels less than when the 
rainfall averaged 4.4 inches or more. On this proportion 
of 1 inch of rain increasing the average yield per acre by 
10 bushels, since the forepart of July has 0.30 inch more 
rain on the average than the latter part, it would be an 
advantage of 3 bushels per acre to have the critical period 
of corn come 10 to 15 days earlier. 

By either planting earlier, or developing an earlier 
maturing variety of corn, the crop on the 50,000,000 acres 
that are usually planted to corn in these States could be 
increased 150,000,000 biishels. A t  a price of 50 cents per 
bushel the value of the corn crop would be increased by 
$75,000,000. 

The period July 16-29 is not only the driest of the 3 
periods that have been compared but at  rnost of the sta- 
tions it is t,he driest 14-day period of the growing season. 
At Terre Haute, Ind., it  is the driest from January 29 t o  
October 7; at  St. Louis, hlo., Springfield, Ill., and Indian- 
apolis, Ind., it is the driest from February 12 to October 
7, while at  Cairo, Ill., it is the third driest of the year. A t  

Topeka, Kans .......................................... 
Wichita. Kans. ........................................ 
Iola, Kans .............................................. 
Lincoln. Nehr .......................................... 
Kansns City. h l o ~  ...................................... 
St. Joseph, h lo  ......................................... 
Columbia, h lo  ......................................... 
Hannibol. hlo .......................................... 
St. Louis, hlo .......................................... 
Sioux City, Iowa ....................................... 
Charles Cit.y, Iowa ..................................... 
Geoliuk, Iowa .......................................... 
Davenport, I O W 3  ....................................... 
Chicapo. Ill ............................................ 
Peoria, Ill ............................................... 
Epringfleld. Ill.. ....................................... 
C.airo. Ill ............................................... 
Ft .  Wayne, Ind ........................................ 
Royal Cent.er, Ind ..................................... 
Indianapolis, Ind ....................................... 
Terre Haute. Ind ....................................... 
Columbus. Ohio ....................................... 
Jmington. h y  ......................................... 

the remainder of the stations it is the driest 14-day period 
from approximately May 1 to September 1. 

TABLE 1.-Average Tainfnll at critical period of corn 
Where the dry period is July IC29 

2.07 
1.62 
1.61 
1.84 
2 08 
1.99 
1.68 
1.47 
1.41 
1.76 
1.90 
1.66 
1.69 
1.58 
1.73 
1.46 
1.36 
1.79 
2.05 
1.76 
1.55 
1.75 
1.64 

Stations July 2-1: 

Concordia, Knns ....................................... 
Des Moines, Iowa ..................................... 
Duhuque. Iowa ........................................ 

Evansville, Ind ........................................ 
Louisville. Ky .......................................... 
Dayt.011. Ohio .......................................... 
Omaha, Nehr .......................................... 

Springfield, Mo. ....................................... 

1.59 
1.61 
2.19 
1.61 
1. R6 
1.9? 
1.58 
1.60 

uly lb21 

1. so 
1.29 
1.62 
1.59 
1.65 
1.36 
1.45 
1.30 
1.23 
1.55 
1.58 
1.46 
1.24 
1.44 
1.49 
1. 13 
1.20 
1.41 
1.31 
1.37 
1. 30 
1.49 
1. 60 

1.136 
1.66 
1.56 
2.03 
1.52 
1.45 
1.43 
1.64 

1. 34 
1. 47 
1.45 
1.75 
1.38 
1.41 
1.34 
1.51 

luly 30- 
Aug. 12 

1.97 
1.68 
1.73 
1.76 
1.72 
1.72 
1.48 
1. 54 
1.33 
1.56 
1.64 
1. 61 
1.50 
1.47 
1.49 
1.40 
1.50 
1.63 
1.52 
3.59 
1.42 
1.67 
1.63 

1.60 
-- 

Average .......................................... 1 1.741 1.651 1.41 

Where the dry period is July 2-16 

Cinrinnati. Ohio 1 1.47 I 1.49 I 1.54 ....................................... 

ANALYSES OF THE PRECIPITATIONS AT MOUNT VERNON, IOWA, FOR 1932-33' 

By LEONARD HINER 

[Cornell College, Mount Vernon. Iowa, August 19331 

The.se analyses of the precipitations a t  Mount Vernon, 
Iowa, were made in the chemical laboratories of C'ornell 
College by Leonard Hines, under the direct,ion of Dr. 
Nicholas Knight. There we,re samples both of ra.in and 
of snow. 

Mount Vernon is a village of about 1,700 population. 
exclusive of the college, and is witchout factories o i  any 
kind. The precipitations were collected in clean granit,e 
pa.ns, lqcated in a.n open space, away from any sotme of 
contaminabion a.nd kept in glass stoppered bottles. The 
sa,mples were alwa.ys free from color. Under the direc- 
tion of Dr. N. Knight, the precipitations here have been 
analyzed continuously for 25 years. 

Ordinarily, after the coal fires are sta.rted in the fall, 
the precipitations show a small amount of sulphate. The 
SOa froni the sulphur in the coal oxidizes in the air to SO,. 
The past 2 years show a much smaller aniount of sulphat,e, 
merely traces and less during the past year. During 
these years of the depression, the people have burned 
wood and much less coal. 

We have considered 12 inches of snow tlhe equivalent 
of 1 inch of rain. 

Specia.1 pains were taken with the chloride determina- 
tion. It has been found necessa.ry to make a correction 
of 3.55 pa.rt,s per million from the reding to allow for the 
fornintion of the color. In  ea.c.h case, 6 drops of the 
potassiuni chromate indic.ator were used. 

The precipit,at,ions usually occur when the wind is either 
from the west or the south, which signifies that the salt is 
cmried from bhe Atlantic Ocean or the Gulf of Mexico. 

The phenol sulphonic method was used in the det'er- 
mina,tion of the nitrates. In  general, we followed in our 
analyses the sixth edition of Standard Methods of Water 
Analysis, published by the dmerica.n Health Assocktion. 

Table, 1 gives the parts of the various substances in 
1,000,000 parts of the water and table 2 gives the pounds 
per ac.re. One inc.h of rainfall on an acre weighs 226,875 
pounds. 

I See also -9nalysis of the Precipitation of Rains and Snows at Mount Vernon, Iowa 
L1931-321, by Williams and Reddow, MONTHLY WEATEER REVIEW, May 1933, vol. 61, 
PI>. 141-142. 
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EXCESSIVE RAIN AND FLOOD IN T H  

TABLE 2.-Dnta from table 1 conrerled lo pounds per  acre 

[ I  inch of rain over 1 acre=2268761 
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,IF., AREA 
By LAWRENCE H. DAINCERFIELD 

[Weather Bureau 05m, Los Angeles, Calif., Mar. 23, 19341 

A pressure distribution developed over the Pacific 
Ocean on December 29, 1933, c.lose.ly resembling bhe 
“Westerly type ” as clefinecl by Thonins R. Ree,cl in t,he 
hloNTHLY WEATHER REVIEW of Dece,niber 1933. During 
the following 4 days the pressure map was similar t,o 
Reed’s “Westerly type” of Decembe.r 22,1931January 2, 
1932, which was attended by modera,tely heavy rain over 
the Los Angeles area on December 26, 25, and 39, 1031, 
a.nd heavy-to-excessive precipitation 0ve.r coastal fi.re,as 
to northward. 

The disturbmces of December 1931 and December 193.7 
possessed another coninion characteristic, namely, the 
appearance in each instance 0.f a greatly modified de,pre,s- 
sion some hundreds of nii1e.s inland, east or southeast, of 
the parent storm, during the closing period of the niajor 
c.yclone but with this diffe,rence. In  t,he case of t,he 1031 
disturbance, the subsequent modified depression appeared 
over Utah, western Wyoming, and western Colorado, wliilc. 
in the latter case the succeeding dist,urbance was 0ve.r 
Arizona and New Mexico. Whether or not the succeeding 
disturbances were the “sheared-off tops” of the much 
vaster ocean cyclones, described by E. H. Bowie as 
applicable to, and accounting for, the re,appearance LOWS 
of Alaskan Gulf depressions to the east or leeward of the 
near-coastal mountain ranges of Alaska and British 
Columbia, or possibly “secondaries ” or even new 
developments, it is difficult to know with certainty. 

In  the case of the Los Angeles storm of December 1933, 
which was of the Nort,h Pac,ific type described by Dean 
Blake,‘ the breaking down, or far southward inovernent, 

1 MONTHLY WEATHER REVIEW, 81, 223,1933, 

of the prot,ecting Nort,li Pacific HIGH is obvious, wit,h one 
reninnnt mar  the Hawa.iinn Islands and ano tlier por- 
tion ove,r Lower California, Sonora, and Sinaloa, Mexjco, 
f:ic.ilit’uting the southern extension of t,he Alaskan Gulf 
disturbance, ovor t,lie Pacific Ocean to somewhat below 
the lnt,itacle, of Los Angeles. This movement was at- 
t8endcd b y  ti w:~rin, nioish front,, believed t80 have had its 
origin over tropical or se.init,ropical wat,ers. 

Unde,r this pressure distribution, the ratslier localized, 
hut, moist,ure-heitriig, warm front advanced northeast- 
ward or nort,hw:ird from its t’ropicd or seniitropical origin 
find crosse,d the const line of Los Angeles, Ortmge, and the 
upper e,st,remitp of San Diego Countie,s. 

The precipit,n.t,ion, generally, was only moderately 
heavy over the coa.st8al area. nanied, ranging from 2 to 4 
inc:hes, e.sc.ept, froni S m t a  Monica westward, where the 
rt.briipt,, steep sout,lierly slope of the Santa Monica Moun- 
tnins, dropping sharply to the sea, exerted a profound 
influence, referre.d to later, on the rain-bearing wind. 

Before the moist air reached the s1ope.s of the Sm 
Gabriel and Sari Bernardino Mountains, however, it  w8.s 
underrun by a cold easterly wind which, obviously, 
largely increased the rainfall over the valley lands n.nd 
lower foothill regions between t,he coast and niounta.ins. 
In  this connection Floyd D. Young, in charge of the Pacific 
Coast fruit-frost work of tthe Bureau, wit)li head office in 
Pomona, Calif., says: 

So far as the local area around Poinoua is concerned, I believe 
the general conditious which prevailed here throughout the storm 
period were practically the same as those in Los Augeles. The 
outstanding feature of the storm here, or at least the feature which 
impressed me most forceably, was a strong, relatively cool, sus- 


